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2) MEDICAL 

The National Institute of Occupational Safety and Health (NIOSH) has also 
proposed tD the u. s. Departr!Ent of Labor (OSHA) in the criteria for a 
recamended standard "Occupational Exposure to Ccystalline Silica" the 
following medical criteria. 

a) examinations shall be made available to all workers subject 
to "exposure tD ·free silica" prior tD arployee placerrent and at least once 
each 3 years thereafter. Examinations shall include as a minimum: 

(1) A rredical and occupational histocy tD elicit data on worker exposure 
tD free silica and signs and syrrptans of respiratocy disease. 

{2) A chest roentgenogram (posteroanterior 14" by 17" or 14" by 14") 
classified according to the 1971 IID International Classification of Radio­
graphs of Pneunoconioses. (IID U/C International Classification of Radiographs 
of Pneunoconioses 1971, Occupational Safety and Health Series 22 (rev). 
Geneva, Intemationai Labor Office, 1972). 

(3) Pulnonaiy function tests including forced vital capacity (FVC) and 
forced e:xpiratocy volurre at one seoond (FE.V 1) to provide a baseline for 
evaluation of pulnonacy function and to help determine the advisability of the 
workers using negative- or positive-. pressure.respirators. It should be noted 
that pulnonacy function tests may vary significantly in various ethnic groups. 
For example, in black persons, the test values for the FVC should be divided 
by 0. 85 before the percentage value is compared wi. th . ooDnal figures. 

(4) Body weight. 
(5) Height. 
(6) Age. 
(7) Initial medical examinations for presently arployed workers shall be 

offered within 6 nonths of the pranugation of a standard incorporating these 
rec:x:mrendations. 

(b) Management 

An ayployee with or without roentgenographic evidence of silicosis who has 
respiratory distress and/or pulnonru:y functional iropai..rirent should be fully 
evaluated by a physician qualified to advise the enployee whether he should 
continue working in a dusty trade. 

(c) These reoords shall be available tD the rredical representatives of the 
Secreta.cy of Health, Education, and Welfare, of the Secret.al:y of Labor, of 
the employee or farner enployee and of the enployer. 

(d) Medical reoords shall be maintained for at least 30 years following the 
enployee 1 s tenn:i.nation of employment. 
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IDISE 

OSHA has proposed ( 4) rules that a hearing conservation proc:Jram be initiated 
in areas 'Where employees are required to wear hearing protectors or where 
an employee receives a daily noise dose equal to or exceeding 0.5. The 
hearin9 co~z.vation program shall include at least annual audicmetric test. 
Audic:rcetric testing shall be preceded by a period of 14 hours during which 
noise levels were less than 80 dBA. 

E. EVALUATION :RESULTS AND DISCUSSION 

1) Silica Dust Exposure 

'IWenty respirab1 e dust and general air sanples were collected and analyzed 
gravi.rretrically. Of the twenty sarrples, twelve (12/20) were analyzed for 
quartz ·content. The calculated dust concentrations and quartz content are 
contained in Table 1. 

As can be seen, exposure to quartz containing dust approached or exceeded 
the proposed 'lhreshold Limit Value (TIN) at the sand mulling, pouring and 
shakeout operations. 

At the sand ItUllling operation, the sources of atm:>spheric contamination were 
a) ruptures in the local ventilation ducts b) leakage, cause by back pressure, 
of dust from the bin containing the bentonite, and c) spillage of sand at 
transfer points. 

The cause for the higher than 9}(}?ected exposures at the pouring station was 
the inadequate oontaiment of the hot sand at the shakeout operation which is 
located directly behind the pouring station and the .i.nJperable exhaust fan on 
the new section of the local exhaust ventilation hood. 

Exposures to quartz oontaining dust approached the TIN shakeout (casting re­
rroval) station. Sources of the dust were the incomplete separation of the 
sand from the casting when it .reached the casting raroval station. Since the 
casting and sand are hot when they reach this point, the thennal rise causes 
the dust to dissipate into the breathing zone of the operator. 

Noise eXlX)sure levels greatly exceeded the OSHA penni.ssible levels at the 
casting rerroval, nmlling, nolding and grinding stations. Serre authorities 
are attempting to further lower the pennissible noise levels. The sources 
generating the noise were the roof fans, vibrators and castings clashing 
with each other. M:xiern technology has developed quieter fans and vibrators. 
Elimination of these sources will greatly decrease the noise levels. 'lhere 
may be other sources of noise which were not readily discernible. These 
also should be controlled as much as . possible. 
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Natural Gas 

Exposure to excessive arrcunts of natural gas were caused by approximately 50 
gas nozzles on the core machine being left unlit. 'lhese nozzles were unnecess­
ary for the operation and should have been capped. Allowing gas into the \\Ork 
at:mJsphere can cause not only unneccessary exposures but can also create an 
explosive atrrosphere. 

F. RECOMMENDATIONS 

Engineering 

Inview of the findings of this evaluation wtll.ch dem:mstrates a silica exposure 
which approached or ex:ceeded the proposed levels rea:mnended by NIOSH to OSHA, 
the following recc:mnendations are made. 

silica nust 

1. Establish a periodic maintenance program for all ventilation systems 
Special attention should by given to all duct ruptures and assuring that all 
fans a:i."e operating at ll'aXinnin efficiency: 

2. Install local exhaust ventilation at the shakeout (casting rerroval) 
station and sand return belt. 

3. Decrease the free fall of sand from the belts at all locations. 

4. Install a lid on the bentonite-sea ooal bin. 

5. Until such a tine as dust exposures are controlled, supply and require 
that employees wear appzoved personal respiratocy equiprent. 

6 • Maintain the personal respiratory equi};IIlEmt in a clean and sanitary 
condition. 

Noise 

7. Investigate the use of quieter fans and vibrators. 'lhese are nt:M 

available camercially. 

8. Until such a ti.ne as noise levels are reduced, supply and require 
employees to wear ear protective devices. 

Natural Gas 

9 . All jets wtll.dl are not in use ITUJSt be capped. 

Medical 

10. Adopt all the medical recomrendations as outlined in "Medical Criteria" 
for silica dust and noise which Were previously defined. 
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Sanp1e No. 

TABLE I 
Summary of Airborne ~1st Concentration Data 

Ingersoll Ri':lno - Foundry ni vision 
Athens, Pennsylvania 

Job Description 

June 25- 27, 1974 

Quartz Dust Concentrations 

Air Volurre 
M3 

Dust Concentration 
Tbtal Respirable Respirable 

mg/M3 Quartz ** 

%Quartz Remarks 

-------------------------------------
I R 1 
I R 19 

Sand Mulling 1.03 
1.96 

I-P1di ng ___ ______ i. 06 

. RR 
POur~ng l.U/ 

I R 2 
I R 18 I R 3~-------=--~-~------------~-~-~-~-
I R 21 
I R 4 
I R 20 

Shakeout 
.83 
.97 
.99 

.99 .070 
2.23 .158 

.75 
---.-

.029 
.43 .016 

1.58 .112 
1.01 .072 

.90 .083 

.51 .047 

I R 5 2.16 .34 .004 
I R 6 2. 34 • 37 . 004 
I R 7 Grinding .91 3~---------·~m---

I R 10 1.01 ,76 .020 

Operator's exposure 
7.1 

3.8 Operator's exposure 

7.1 Operator's ~sure 

9.2 Operator's exposure 

1.1 
r:eneral Air 

T.O operator's Pxposure 

I R a core MJldJ.ng·- -------- .-Bi-·--·--· -----·-·:o-.r·------------·.cror--- ·-·- · - - ·7;:r- --- operator's-exPc>sllie-· 

I R 9 .R6 .30 .018 
I R 11 Core Mullmg -- ~ 70 . j(f-- -------···-···- -- ----·-- -6-~l - ------operator's exPC>sure--

I R 15 

rk-12 
I R lfi 
tlfT4 
IR11 

.043 
4~qy-------·-:o4·---------:o02 ---------6 .1 General Air 

Wheelallrator · .82 .20 - ·---- -- ·--:-oo4·-·- .. ·----- -2.1- Operator's exposure 
.R7 .55 .012 

Laborer --:-42 -~---------. 00~3~---- ·--cr·· --- - -operator's exposure 
Patt.ern--M;;lke r - --- --:83 --:- ··------- -:49-~--------:-ol2 --- ----2:4_ __ aperat.or's exposure 

. - - ------ -- ---- -·-- ---·---- -----.------ - - ------· ·· -------· -·-··----- · ·- ---..---- . ·--------· 

~ d~.not.es ---·------milliqram of dust per cubic meter of air sanpled. 

** denotes - NIOSH reccmrended standard for quartz dust - 0. 050 milligram per cubic rreter of air 



Operation 

TABLE II 
SU'IIMry Noise Levels 

Ingersoll Rand - Foundry Division 
Athens, Permsylvania 

June 25- 27, 1974 

Allowable Exposure Tines 

NIOSH** OSHA 

* Noise Level Hrs. Hrs. 
dBA 

Nonnal Exposure Tine 
(hours) 

Remarks 

----------------------------4'------l....---------- ·--- - - -------1 

casting 
94

_
96 2 . 5 5 7 Operator's 

Raroval exposure 

Mulling 
100-102 0.9 . 1.8 

1.5 3 

.r.t:>lding 95-96 2.5 5 

; 
·~--~·--....-- - ·---· -~- -__._._.-

89 4 8 

90 4 8 

92-93 3 6 

Pouring 

Grinding 91-92 3 6 

7 

7 

7 

7 

Operator's 
exposure 

Between muller & durping 
Adding station 

Operator's 
exposure 

Operator's 
exposure 
Noi:th side Center 
South side 

Operator's 
exposure Idling 

94-95 2.5 5 1 Grinding 
. - - - --

Wheelabrator 91-92 3 6 
~ Operator's 

exposure 
7 

* A - Weighted sonnd pressure level having a reference level of 0. 00002 N;'lo12 • 

** Source - NIOSH criteria for a reccmnended standard for Occupation Exposure to Noise 


